Importance of the CArG box in regulation of beta-actin-encoding genes.
The beta-actin-encoding gene (Act) in carp is regulated by several cis-acting regulatory elements including the evolutionarily conserved CC(A/T)6GG (CArG box or serum-response element) sequences positioned in the promoter region between the CAAT and TATA boxes and in the first intron. To address the roles of the two CArG boxes on gene expression, we replaced them with linker sequences. The CArG box in the proximal promoter was not required for promoter activity in tissue-cultured cells, but was required in conjunction with a second CArG box in the first intron to give full expression in transgenic embryos. Likewise, the geometry of cis-acting transcriptional elements in the proximal promoter was more important for expression of transgenic constructs in developing embryos than in tissue-cultured fibroblasts. Mobility-shift and exonuclease mapping experiments indicated that the same or similar protein factors bind around the two CArG boxes, suggesting that interactions between the promoter and the first intron are involved in Act regulation.